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(54) BATTERY PACK 

(57) A battery pack is realized that realizes the 
reduced thickness and lighter weight demanded for bat- 
tery power sources of portable electronic equipment 
Battery pack (1) is constituted by accommodating a bat- 
tery (3) and battery protection device (8) between a top 
case (2a) and bottom case (2b) forming a pack case (2). 
Since battery(3) is formed accommodated within an 
externa] casing (1 1) wherein positive and negative elec- 
trode plates are formed by laminated sheet, reduced 
thickness and reduced weight of battery pack (1) can be 
achieved. Also, since the face of bottom case (2b) oppo- 
site the battery (3) is formed as a resilientiy deformable 
face (15) which is formed of small thickness, when 
expansion takes place such that the thickness of the 
battery as a whole increases, resilientiy deformable 
face (15) deforms maintaining a planar condition by 
resilient deformation, so that there is no possibility of an 
adverse effect on the equipment due to drum-shaped 
swelling being produced in battery pack (1), by such 
swelling. 
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Description 

TECHNICAL FIELD 

[0001] The present invention relates to a battery s 
pack constituted using secondary batteries which are 
formed accommodating electricity generating elements 
within a soft external case, in order to achieve the 
reduction in size, weight and thickness that is required 
for battery power sources of portable information equip- 10 
merit such as mobile telephones or mobile computers. 

BACKGROUND ART 

[0002] The ratio represented by the batteries in the is 
volume and weight of portable information equipment 
such as mobile telephones or mobile computers is con- 
siderable, and it is no exaggeration to say that batteries 
hold the key to reduction in size, weight and thickness of 
portable information equipment. so 
[0003] Rat-shaped lithium ion secondary batteries 
are employed in order to respond to such demands for 
reduction in size, weight and thickness of portable infor- 
mation equipment; however, it is anticipated that lithium 
polymer secondary batteries may provide secondary 25 
batteries capable of further reductions in weight and 
thickness. In particular those formed by accommodating 
electricity-generating elements in the form of a lami- 
nated sheet within an external casing are effective in 
realizing reductions in weight and thickness. so 
[0004] In secondary batteries of high energy den- 
sity such as lithium-based secondary batteries, in order 
to prevent deterioration or damage to the battery by 
overcharging, over-discharging, or excessive discharge 
current etc., the use of a battery protective device con- 35 
stituted using a protection circuit or PTC etc. is indis- 
pensable. Such is accommodated in a battery pack 
case together with the secondary battery to constitute a 
battery pack. 

[0005] However, swelling of the external casing 40 
occurs when the secondary battery undergoes expan- 
sion of the electrode plates due to repeated charg- 
ing/discharging and/or changes over time, or when gas 
is generated by decomposition of the electrolyte due to 
causes such as being left at high temperature in a fully 45 
charged condition. When such a condition is generated 
in the secondary battery accommodated in the pack 
case, the swelling of the secondary battery is communi- 
cated to the pack case, producing changes in the exter- 
nal dimensions of the pack case. In the case of so 
miniature portable equipment such as mobile tele- 
phones, the battery pack faces the constituent elements 
of the equipment with only a slight intervening gap, 
wherefore changes in the external dimensions of the 
pack case affect the equipment In particular, in the 55 
case of a secondary battery wherein the external casing 
is formed by soft material such as laminated sheet, 
expansion of the electrode plates or generation of gas 



immediately produces swelling of the external casing, 
and this produces swelling of the pack case, changing 
its external dimensions. 

[0006] Also, in the case of secondary batteries of a 
construction in which a group of laminated electrode 
plates constituted by laminating a plurality of positive 
and negative electrode plates is accommodated in a 
soft external casing made of for example laminated 
sheets, the restraining force whereby the external cas- 
ing holds the positive and negative electrode plates in 
their prescribed positions is weak, so positional dis- 
placement of the electrode plates can easily occur when 
subjected to shock or vibration, giving rise to the prob- 
lem of damage such as internal short-circuits or discon- 
nections being easily produced. Also, even in the case 
of a secondary battery of a construction in which elec- 
trode plates in which positive and negative electrode 
plates are coiled are accommodated in a soft external 
casing, damage occurs due to disconnections eta pro- 
duced by movement of the electrode plates. Also, since 
the laminated sheets are formed by disposing a resin 
layer on both sides of a metallic layer, if a secondary 
battery is displaced within the pack case by vibration or 
shock, the resin layer is destroyed by contact with 
metallic members arranged within the pack case, giving 
rise to short-circuiting between the metallic members 
and metallic layer. 

[0007] An object of the present invention is to pro- 
vide a battery pack in which reduction in size, weight 
and thickness are achieved by solving the problems in a 
battery pack employing a secondary battery in which a 
soft material is used for the external casing. 

DISCLOSURE OF THE INVENTION 

[0008] According to a first aspect of the present 
invention, a battery pack wherein a secondary battery 
formed in flat plate shape by accommodating electricity 
generating elements within an external casing formed of 
soft material is accommodated in a pack case is charac- 
terized in that a face on one side of said pack case, fac- 
ing a flat plate face of said secondary battery, is formed 
as a resiliently defbrmable face that deforms resiliently 
corresponding to changes in thickness of the secondary 
battery, while the face on the other side is formed as a 
rigid face consisting of a rigid element 
[0009] With such a construction, although it might 
be feared that if the secondary battery constituted by 
accommodating electricity generating elements within a 
soft external casing such as a laminated sheet suffered 
expansion of the electrode plates constituting the elec- 
tricity-generating element such expansion would imme- 
diately be communicated to the external casing, 
producing swelling of the pack case with adverse effect 
on the equipment, thanks to the formation of one face of 
the pack case opposite the battery by a resiliently 
deformable face, the increase in thickness of the resil- 
iently deformable face of the battery pack takes place 
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uniformly without swelling in specific locations, so 
abnormal deformation is not produced in the external 
shape of the battery pack, and there is thus no possibil- 
ity of adverse effect on the equipment due to swelling of 
the battery pack. Even in the case where the aforesaid 5 
secondary battery is constituted by electricity generat- 
ing elements using electrode plates of a coiled con- 
struction in which the positive and negative electrode 
plates are coiled, when this is formed into flat plate 
shape, a condition is produced in which the electrode 10 
plates are laminated in the thickness direction, so that 
this is the same as the case of the laminated construc- 
tion in which a plurality of positive and negative elec- 
trode plates are laminated; thus swelling of the 
electrode plates results in a uniform increase in the 15 
thickness of the secondary battery. Thus, whether the 
electrode plates are of laminated construction or of 
coiled construction, the benefit of the resiliency deform- 
able face is obtained. 

[001 0] According to a second aspect of the present 20 
invention, a battery pack wherein a secondary battery 
formed in flat plate shape by accommodating electricity 
generating elements within an external casing formed of 
soft material is accommodated in a pack case is charac- 
terized in that both faces of said pack case opposite flat 25 
plate faces of said secondary battery are formed as 
resiliency defbrmable faces that deform resiliency corre- 
sponding to changes of thickness of the secondary bat- 
tery, and their peripheral portion is supported by a rigid 
element surrounding the side faces of the secondary 30 
battery. 

[0011] With the above construction, in the event of 
swelling of the electrode plates constituting the electric- 
ity-generating element, since the thickness of the bat- 
tery pack as a whol e increases in uniform fashion due to 35 
the resilient deformation of the resiliency defbrmable 
faces formed on both faces of the pack case, abnormal 
deformation of the external shape of the battery pack 
cannot occur. Even when the aforesaid secondary bat- 
tery is constituted by electricity generating elements 40 
employing electrode plates of coiled structure in which 
positive and negative electrode plates are coiled, when 
this is formed in flat plate shape, a condition in which the 
electrode plates are laminated in the thickness direction 
is produced, so that, just as in the case of the laminated 45 
construction in which a plurality of positive and negative 
electrode plates are laminated, swelling of the electrode 
plates results in uniform increase in thickness of the 
secondary battery. Consequently, whether the elec- 
trodes are of laminated construction or coiled construe- sc 
tion, the benefit of the aforesaid resiliently deformable 
face is obtained. 

[0012] According to a third aspect of the present 
invention, a battery pack wherein a secondary battery 
formed in flat plate shape by accommodating electricity si 
generating elements within an external casing formed of 
soft material is accommodated in a pack case is charac- 
terized in that the internal dimension in the thickness 



direction of said pack case is formed smaller than the 
thickness of the secondary battery, and both faces or 
one face opposite a planar face of said secondary bat- 
tery are formed as resiliently deformable faces that 
deform resiliently corresponding to changes of thick- 
ness of the secondary battery. 
[0013] With this construction, since the battery is 
accommodated in a pack case that is formed with inter- 
nal dimension in the thickness direction that is smaller 
than the thickness of the battery, the resiliently deform- 
able face is resiliently deformed, and a condition is pro- 
duced in which pressure is constantly applied in the 
compression direction to the battery accommodated 
therein, by this stress. Expansion of the battery that is 
constantly subjected to this pressure in the compres- 
sion direction is suppressed, enabling the thickness 
change of the battery pack to be reduced. Even when 
the aforesaid secondary battery is constituted by elec- 
tricity generating elements employing electrode plates 
of coiled structure in which positive and negative elec- 
trode plates are coiled, when this is formed in flat plate 
shape, a condition in which the electrode plates are 
laminated in the thickness direction is produced, so that, 
just as in the case of the laminated construction in 
which a plurality of positive and negative electrode 
plates are laminated, swelling of the electrode plates 
results in uniform increase in thickness of the secondary 
battery. Consequently, whether the electrodes are of 
laminated construction or coiled construction, the bene- 
fit of the aforesaid resiliently deformable face is 
obtained. 

[0014] According to a fourth aspect of the present 
invention, a battery pack wherein a secondary battery 
formed in flat plate shape by accommodating electricity 
generating elements within an external casing formed of 
soft material is accommodated in a pack case is charac- 
terized in that one face or both faces of this pack case 
opposite a flat plate face of said secondary battery is 
formed by a resiliently deformable face that deforms 
resiliently corresponding to changes of thickness of the 
secondary battery, a peripheral part being formed that 
projects to a prescribed height from resiliently deforma- 
ble face at the periphery or on both sides of this resil- 
iency deformable face. 

[0015] With this construction, even if the resiliency 
deformable face swells up on the inside of the periph- 
eral part, this does not result in change in the external 
dimensions of the battery pack, and so there is no effect 
on the equipment in which the battery pack is loaded 
due to changes in external shape. Consequently, the 
projecting height of the peripheral part is set so as not to 
be less than the maximum amount of swelling of the 
resiliently deformable face produced by swelling of the 
battery. Even when the aforesaid secondary battery is 
constituted by electricity generating elements employ- 
ing electrode plates of coiled structure in which positive 
and negative electrode plates are coiled, when this is 
formed in flat plate shape, a condition in which the elec- 
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trode plates are laminated in the thickness direction is 
produced, so that just as in the case of the laminated 
construction in which a plurality of positive and negative 
electrode plates are laminated, swelling of the electrode 
plates results in uniform increase in thickness of the 
secondary battery. Consequently, whether the elec- 
trodes are of laminated construction or coiled construc- 
tion, the benefit of the aforesaid resiiiently deformable 
face is obtained. 

[0016] According to a fifth aspect of the present 
invention, a battery pack wherein a secondary battery 
and a battery protection device constituted by providing 
a circuit board formed with at least a protective circuit to 
protect the secondary battery are accommodated within 
a pack case formed in flat shape, a positive electrode 
lead and negative electrode lead leading from said sec- 
ondary battery being connected to external input/output 
terminals that are provided on the pack case on the 
other side of said battery protecting device is character- 
ized in that electricity generating elements of said sec- 
ondary battery is accommodated within an external 
casing which is sealed by welding the peripheral parts 
of a pair of laminated sheets, a positive electrode lead 
and negative electrode lead being led from the weld- 
sealed side, said battery protection device being 
arranged on the side of this secondary battery where 
said positive electrode lead and negative electrode lead 
are led out 

[0017] With this construction, since the positive 
electrode lead and negative electrode lead of the sec- 
ondary battery are led out from one weld-sealed side of 
a laminated sheet constituting an external casing, a bat- 
tery protection device being arranged on this side where 
the leads are led out, a simple construction is achieved 
with the minimum distance of the connection between 
the secondary battery and battery protection device, 
and the number of constituent members and processing 
steps can be reduced and the thickness of the battery 
pack can easily be decreased. 

[001 8] With this construction, since the circuit board 
has its planar direction parallel with the fiat plate face 
direction of the secondary battery, and at least part of 
the weld-sealed portion of the external casing is 
arranged in an overlapped position, small size and 
thickness of the battery pack can be achieved by 
accommodating the battery protection device in a pack 
case of small thickness and providing an accommodat- 
ing space in respect of the welded seal. 
[001 9] By means of a construction in which the bat- 
tery protection device is arranged offset to one side in 
the thickness direction within pack case, the positive 
electrode lead being connected with a positive elec- 
trode connection member connected to a circuit board 
and a negative electrode connection member and neg- 
ative electrode lead being connected at a position offset 
in the other direction of the thickness direction within the 
pack case, a weld-sealed portion of the battery being 
arranged between this lead connection position and 



battery protection device, insulation between the lead 
connection portion and the battery protection device 
can be ensured by interposing the weld-sealed portion 
therebetween, even though the lead connection position 

5 is arranged on the battery protection device. 

[0020] By arranging an insulating member between 
at least the weld-sealed portion of external casing and 
battery protection device, incidents of the weld-sealed 
portion of the external casing which is arranged overlap- 

10 ping the battery protection device coming into contact 
with the circuit board etc. and coming into contact with a 
conductive location in a metallic layer by destruction of 
the resin of the laminated sheet when subjected to 
vibration or impact can be prevented. 

is [0021] By a construction in which the battery pro- 
tection device is provided with a PTC element, this PTC 
element being formed in plate shape, the direction of its 
planar face being parallel with the flat plate direction of 
the secondary battery and at least part of the weld- 

20 sealed portion of externa) casing being arranged in an 
overlapped position, generation of wasted space within 
the thin pack case can be avoided, making it possible to 
reduce the size and thickness of the battery pack. 
[0022] According to a sixth aspect of the present 

25 invention, a battery pack wherein a secondary battery 
formed in flat plate shape by accommodating electricity 
generating elements formed by a laminated sheet is 
accommodated in a pack case is characterized in that 
said pack case comprises a planar portion facing both 

30 flat plate faces of said secondary battery and a plurality 
of wall face parts facing the side faces of this secondary 
battery, said planar part and wall face parts being con- 
stituted so as to restrict the position of accommodation 
of the secondary battery in the pack case. 

35 [0023] With this construction, since the planar faces 
of the secondary battery face planar parts of the pack 
case on both sides, and each side face is accommo- 
dated within the pack case by positional location in a 
condition surrounded by wall faces of the pack case, 

40 there is no possibility of the secondary battery being 
displaced within the pack case when subjected to 
impact etc., so damage to the battery due to impact can 
be prevented even for the case of a secondary battery in 
which the electricity-generating element is accommo- 

45 dated in an external casing formed by a laminated 
sheet 

[0024] According to a seventh aspect of the present 
invention, a battery pack wherein a secondary battery is 
accommodated in a pack case divided into a top case 

so and bottom case in the thickness direction of the sec- 
ondary battery formed in flat plate shape, a battery 
accommodating space of internal dimension corre- 
sponding to the thickness of the secondary battery 
being formed when the two cases are mated by bringing 

55 into abutment bonding parts respectively formed on 
both cases, the battery pack being thereby integrated by 
bonding the two cases by said bonding parts, is charac- 
terized in that frtting-in parts are formed that effect 
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mutual fitting-in between both cases such as to maintain 
a positional ly located condition by abutment between 
said bonding parts when the two cases are mated with 
said pack case accommodating the secondary battery, 
a secondary battery formed in flat plate shape being 
accommodated in this pack case by accommodating an 
electricity generating element within a soft external cas- 
ing. 

[0025] In the above construction, the secondary 
battery accommodating electricity generating elements 
within a soft external casing, compared with a battery in 
which the electricity-generating element is accommo- 
dated within a rigid external casing such as a metallic 
casing, does not have a fixed and uniform thickness, on 
account of the softness of the external casing, and 
exhibits resilience in respect of outside pressure due to 
the pouring in of electrolyte into the casing. When this is 
accommodated in a pack case formed with a battery 
accommodating space of internal dimension corre- 
sponding to the thickness of the secondary battery, 
when the top case and bottom case are mated, due to 
the thickness of the secondary battery, it may happen 
that, even when these are pressed together, the bond- 
ing portions of the two cases cannot be brought 
together and positional location cannot be achieved. 
With the construction described above, by forming the 
faces of the top case and/or bottom case opposite the 
planar faces of the battery as resiliency deformable 
faces, and forming frtting-in parts between the two 
cases, when the top case and bottom case are pressed 
together so as to bring the bonding parts of the two 
cases into contact, any thickness error of the secondary 
battery is absorbed by deformation of the aforesaid 
resiliency deformable faces, and any possibility of the 
two cases springing back from a positionally located 
condition due to resilient recoil of the secondary battery 
is obviated by the fitting together of the two cases by 
these frtting-in parts. Consequently, even if the two 
cases are unified by bonding by bonding means such as 
ultrasonic welding, since a contacting condition is main- 
tained between the bonding parts, bonding of a pack 
case accommodating a secondary battery whose thick- 
ness is not fixed and uniform can be achieved in a stable 
fashion. 

[0026] in the above construction, by adopting a 
construction wherein wall faces are formed surrounding 
the side faces of the secondary battery at the periphery 
of the battery accommodating space, bonding parts 
being formed near to the outside of these wall faces, the 
strength of the wall faces where the outer case is 
bonded to the bonding surface is increased, and defor- 
mation of the wall faces due to impact is prevented, so 
damage to the secondary battery due to deformation of 
the wall faces is prevented. 

[0027] According to an eighth aspect of the present 
invention, a battery pack wherein a secondary battery 
formed in a rectangular flat plate shape by sealing elec- 
tricity generating elements within an external casing 



formed by laminated sheet is accommodated within a 
pack case is characterized in that, within said pack 
case, there are formed in said pack case a position 
restricting location that restricts the accommodation 
5 position of said secondary battery and a space-forming 
location that provides a space between itself and the 
secondary battery. 

[0028] With the construction described above, by 
restricting the accommodation position of the second- 

10 ary battery within the pack case, the position-restricting 
location formed within the pack case fixes the second- 
ary battery in position within the pack case, thereby pre- 
venting movement of the secondary battery when this is 
subjected to impact or shock. Also, the position-restrict- 

is ing location that abuts the planar surface prevents 
expansion of the electrode plates by applying tensioning 
pressure in the direction of lamination of the electrode 
plates. Also, since the space-forming location forms a 
space between itself and the secondary battery, when 

20 swelling is generated in the external casing due to gen- 
eration of gas, the swelling of the soft external casing 
formed by the laminated sheet is accommodated in the 
space provided by the space-forming location, so that 
the swelling of the external casing cannot cause 

25 changes in the external dimensions of the pack case. 
[0029] In the above construction, by suitably form- 
ing position-restricting locations and space-forming 
locations in respect of the secondary battery on the 
inside face of the pack case facing the planar faces of 

30 the secondary battery, expansion of the electrode plates 
is suppressed by the position-restricting locations 
restricting the position of accommodation of the sec- 
ondary battery in the pack case and applying tensioning 
pressure thereto, and swelling of the external casing 

35 can be absorbed by the space-forming locations. 

[0030] In a secondary battery of the above con- 
struction, a group of laminated electrode plates 
obtained by laminating a plurality of positive and nega- 
tive electrode plates is accommodated within a soft 

40 external casing. With a secondary battery of this lami- 
nated type, positional offset in the laminated plates 
tends to occur when these are subjected to vibration or 
impact but, by the position-restricting locations apply- 
ing tensioning force from both skies, displacement of 

45 the electrode sheets is prevented by positional a restric- 
tion of their side faces. 

[0031] By forming position-restricting locations so 
as to surround at least the four corners of the secondary 
battery on the inside face of the pack case, facing the 

so side faces of the secondary battery, the secondary bat- 
tery of rectangular shape is restricted in position by the 
position-restricting locations at the four comers, so dis- 
placement of the laminated electrode plates cannot 
occur even when these are subjected to impact or vibra- 

55 tion, and internal short-circuiting etc. due to displace- 
ment of the electrode plates can thus be prevented. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0032] 

Figure 1 is an exploded perspective view illustrating s 
the construction of a battery pack according to a 
first embodiment; 

Figure 2 illustrates diagrammatically the overall 
construction of the battery. Figure 2A being a cross 
sectional view and Figure 2B being a plan view; 10 
Figure 3 is a perspective view illustrating how a bat- 
tery protection device is arranged in a bottom case; 
Figure 4 is a perspective view illustrating how a bat- 
tery protective device and battery are arranged in a 
bottom case; is 
Figure 5 is a side view of a bottom case illustrating 
the arrangement of a terminal mounting portion; 
Figure 6 is a cross sectional view given in explana- 
tion of mounting of an external connection terminal 
and its bonding with a positive electrode connection 20 
lead; 

Figure 7 is a cross-sectional view given in explana- 
tion of the mounting construction of a negative elec- 
trode connection lead and a test terminal; 
Figure 8 shows the way in which a battery protec- 25 
tive device is arranged, Figure 8A being a plan view 
and Figure 8B being a side view; 
Figure 9A is a cross sectional view illustrating how 
a positive electrode lead and positive electrode 
connection lead are bonded, and Figure 9B is a 30 
cross sectional view illustrating the condition in 
which the leads are packed away; 
Figure 10 illustrates the completed condition of the 
battery pack, Figure 10A being a plan view and Fig- 
ure 10B being a side view; 35 
Figure 11 is given in explanation of deformation of a 
resiliently deformable face, Figure 11 A being a 
cross-sectional view in the normal condition and 
Figure 1 1B being a cross sectional view seen in the 
direction of the arrows along the line A-A of Figure 40 
1 0A when the battery has expanded; 
Figure 12 is a cross sectional view illustrating the 
condition in which the battery pack is fitted to a 
mobile telephone; 

Figure 13 is a cross-sectional view showing the 45 
construction of a battery pack according to a sec- 
ond embodiment; 

Figure 1 4 is a perspective view showing the condi- 
tion in which the battery pack of the second embod- 
iment is f itted to a mobile telephone; so 
Figure 15A and Figure 15B are diagrams given in 
explanation of the construction whereby the battery 
is pressurized in a compression direction by a resil- 
iently deformable face; 

Figure 1 6 is an exploded perspective view showing ss 
the construction of a battery pack according to a 
third embodiment; 

Figure 1 7 is a plan view showing the construction of 



10 

a bottom case; 

Figure 18 is a plan view showing the condition in 
which a battery is accommodated in the bottom 
case; 

Figure 19A is a side view of a battery pack and Fig- 
ure 19B is a plan view thereof; 
Figure 20 is a cross-sectional view seen in the 
direction of the arrows along the line X-X of Figure 
19B; 

Figure 21 is a cross-sectional view seen in the 
direction of the arrows along the line Y-Y of Figure 
19B; 

Figure 22 is a cross-sectional view showing the 
construction for axial fitting of the bottom case and 
top case; 

Figure 23 is an exploded perspective view showing 
the construction of a battery pack according to a 
fourth embodiment; 

Figure 24 is a cross-sectional view showing the 
construction of a battery, 

Figure 25A is a plan view of an external casing and 
Figure 25B is a cross sectional view seen in the 
direction of the arrows along the line E-E of Figure 
25A; 

Figure 26 illustrates the construction of a battery. 
Figure 26A being a plan view, and Figure 26B being 
a side view; 

Figure 27 is a plan view illustrating the condition in 
which a battery is accommodated in the bottom 
case; 

Figure 28A is a cross sectional view seen in the 
direction of the arrows along the line C-C of Figure 
27, and Figure 28B is a cross-sectional view seen 
in the direction of the arrows along the line B-B of 
Figure 27; 

Figure 29A is a cross-sectional view seen in the 
direction of the arrows along the line G-G of Figure 
27, and Figure 29B is a cross-sectional view seen 
in the direction of the anows along the line F-F of 
Figure 27; and 

Figure 30 is a cross-sectional view given in expla- 
nation of how the swelling of the external casing is 
accommodated by a space-forming part. Figure 
30A being a cross sectional view in the normal con- 
dition and Figure 30B being a cross-sectional view 
in the condition in which gas has been generated. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0033] Hereinbelcw, preferred embodiments of the 
present invention will be described with reference to the 
accompanying drawings, these being provided for 
understanding of the present invention. An example is 
illustrated in which the battery pack of this embodiment 
constitutes a battery power source of a mobile tele- 
phone. 

[0034] Figure 1 is an exploded view showing the 
construction of a battery pack according to a first 
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embodiment. Battery pack 1 accommodates a battery 3 
constituted as a lithium polymer secondary battery 
within a pack case 2 comprising a top case 2a and bot- 
tom case 2b. and a battery protective device 8 consti- 
tuted of a safety unit (hereinbelow abbreviated to SU) 4 
comprising a protection circuit that protects this battery 
3 and a PTC element 5. which is a critical temperature 
resistance element. Battery pack 1 is equipped with 
external input/output terminals 6a, 6b, and 6c for electri- 
cal connection with a mobile telephone. 
[0035] This battery pack 1 is constituted such that it 
can be removably fitted onto a mobile telephone; top 
case 2a constituting pack case 2 constitutes part of the 
external casing of the mobile telephone. Top case 2a is 
therefore formed so as to provide strength and an 
attractive appearance as the external casing of the 
equipment This top case 2a and bottom case 2b are 
formed by resin molding, battery 3 and battery protec- 
tion device 8 being accommodated therein, the two 
cases being integrated by bonding. 
[0036] Battery 3. whose diagrammatic construction 
is shown as a cross sectional view in Figure 2A, is con- 
stituted by accommodating, within a flexible external 
casing 1 1 consisting of laminated sheet electricity gen- 
erating elements 10 formed by laminating in a plurality 
of layers with intervening separators consisting of poly- 
mer electrolyte sheet positive electrode plates and neg- 
ative electrode plates formed as sheets. As shown in 
Figure 2B. to form this external casing 1 1 , a rectangular 
laminated sheet is folded in half and the shaded por- 
tions on both sides are sealed by welding to form a 
pocket shape which accommodates electricity-generat- 
ing elements 10. Positive electrode lead 12 extends 
from the positive electrode plate, and negative electrode 
lead 13 extends from the negative electrode plate, con- 
stituting electricity-generating elements 10 and side 11b 
is sealed by welding so as to seal the interior of external 
casing 1 1 . As shown in Figure 1 . reduction of the planar 
space is achieved by folding back the sealed sides 11a 
on both sides onto the flat plate side. The sealed sides 
1 1 a that are folded back on both sides are fixed onto the 
plane surface by sticky tape 71. Even if the aforesaid 
electricity-generating elements 10 are compression- 
formed into a flat plate shape with the positive electrode 
plates and negative electrode plates coiled, the positive 
and negative electrode plates are in a laminated condi- 
tion in the thickness direction, so a construction which is 
identical with the laminated construction described 
above can be produced. 

[0037] Also, battery protection device 8 comprises 
an SU 4 in which a protection circuit is constituted on 
circuit board 14 for protecting battery 3 from over-dis- 
charge or over-charging by controlling the charging/dis- 
charging current and a PTC element 5 for protecting 
battery 3 from excessive discharge current due to for 
example short-circuiting, and is supplied in an assem- 
bled condition as shown in Figure 1 . As shown in Figure 
3, this battery protection device 8 is mounted with the 



plate surface direction of circuit board 14 and PTC ele- 
ment 5 parallel with the flat plate surface of battery 3 at 
the edge position where external input/output terminals 
6a - 6c of bottom case 2b are mounted. As shown in 

5 Figure 4, the battery pack is completed by mounting this 
battery protection device 8 on bottom case 2b, then 
accommodating battery 3 within bottom case 2b, and 
bonding the top case 2a and bottom case 2b after con- 
necting the positive electrode lead 12 and negative 

io electrode lead 13 extending from battery 3 with battery 
protection device 8. 

[0038] The procedure for arranging battery 3. bat- 
tery protection device 8 and external input/output termi- 
nals 6a - 6c within bottom case 2b is performed as 

is described below. 

[0039] As shown in Figure 1, in the 90° direction 
from the side face of bottom case 2b to the back face 
side thereof, terminal mounting parts 19a. 19b, 19c are 
formed as respective recesses; in the bottom face of 

20 each recess, as shown in Figure 5. there are formed slit- 
shaped terminal insertion holes 22 in two, upper and 
lower, locations. As shown in Figure 1, external 
input/output terminals 6a, 6b, and 6c formed in U-shape 
are press-inserted from both respective tips into these 

25 terminal insertion holes 22. One of the tips of external 
input/output terminal 6a constituting the positive elec- 
trode terminal is formed particularly long, so that when 
it is mounted in bottom case 2b, the insertion tip is posi- 
tioned above a bonding hole 23 formed in bottom case 

30 2b, and the insertion tip projects from bonding hole 23. 
The end of positive electrode connection lead 30 shown 
in Figure 1 is overlaid on the insertion tip on this con- 
nection hole 23, and these two are bonded by spot 
welding. Figure 6 is a cross-sectional view showing how 

35 external input/output terminal 6a is mounted and how 
positive electrode connection lead 30 is bonded. The 
end of positive electrode connection lead 30 is placed 
on top of the insertion tip of external input/output termi- 
nal 6a, so that as indicated by the upper and lower 

40 arrows, one side of the welded electrode is inserted 
from connection hole 23 and contacts the insertion tip of 
external input/output terminal 6a, while the other side 
thereof contact s positive electrode connecting lead 30 
and is spot-welded, these two being thereby bonded. 

45 [0040] Each of the external input/output terminals 
6a - 6c is pressure-inserted from upper and lower ter- 
minal insertion holes 22. 22 so as to be thereby fitted 
into bottom case 2b, and is bonded to each of the con- 
stituent elements arranged within bottom case 2b, so 

so that a reliable mounting construction is produced. Also, 
as shown in Figure 6. they are mounted in a condition 
adhering to the bottom face of terminal mounting parts 
19a - 19c. Therefore, when battery pack 1 is mounted 
on the mobile telephone, even though it is subjected to 

55 pressure from a connecting probe 44 that makes pres- 
sure contact in order to effect electrical connection, a 
reliable connection condition is obtained, so that an 
electrical connection is achieved with little connection 
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resistance. 

[0041] Next, as shown in Figure 3, battery protec- 
tion device 8 is arranged at the end of bottom case 2b 
with positional location achieved by fitting in of a pair of 
test terminals 24a, 24b provided on battery protection s 
device 8 into a pair of test terminal windows 29a, 29b 
formed in bottom case 2b. Figure 7 is a cross-sectional 
view showing the condition of arrangement of test termi- 
nal 24b. The tip of test terminal 24b is bent into a U 
shape to constitute a portion that is inserted into one 10 
side of test terminal window 29b so that it is located in 
position, and its tip is simultaneously fixed to bottom 
case 2b. The tips of test terminals 24a, 24b are posi- 
tioned such as to project to the outside through test ter- 
minal windows 29a, 29b, so that they can be used for is 
electrical inspection by connection of an inspection 
probe 43 on inspection during manufacture after com- 
pletion of a battery pack 1 . The base end of this test ter- 
minal 24b forms a connection part with PTC element 5 
and furthermore a portion extending in the right-angle 20 
direction thereof serves as the negative electrode con- 
necting lead 33 for connection of negative electrode 
lead 13 of battery 3. 

[0042] When battery protection device 8 is located 
in position on bottom case 2b. as shown in Figure 8, cir- 2s 
cuit board 14 that constitutes SU 4 is arranged below 
each of the external input/output terminals 6a, 6b, 6c 
that are mounted on bottom case 2b, so that the respec- 
tive input/output terminals 6a, 6b, 6c are in a contacting 
condition with soldering lands 31a, 31b, 31c that are 30 
formed on circuit board 14. At the same time as terminal 
connection is effected by soldering of respective exter- 
nal input/output terminals 6a, 6b, 6c to these soldering 
lands 31a, 31b, 31c, the external input/output terminals 
6a - 6c and battery protection device 8 are fixed in posi- 35 
tion on bottom case 2b. After soldering has been com- 
pleted, the soldered surface of circuit board or 14 is 
over-coated with insulating material so as to ensure 
electrical insulation and to prevent liquid short-circuiting 
or corrosion from occurring in the event of leakage of 40 
electrolyte from battery 3. 

[0043] As shown in Figure 8B, the plate surface of 
circuit board 14 and PTC element 5 is arranged parallel 
to the bottom surface of bottom case 2b, so the space in 
the thickness direction of the portion where battery pro- 45 
tection device 8 is accommodated can be reduced. Fur- 
thermore, as shown in Figure 4, miniaturization of 
battery pack 1 is improved without creating unneces- 
sary spaces within pack case 2, since a space can be 
created that accommodates the lead connection side so 
11b in the thickness direction of battery 3 on battery 
protection device 8. Also, the positive electrode lead 12 
and the negative electrode lead 13 coming from battery 
3 are prevented from contacting battery protection 
device 8 since the lead connection side 11b covers the ss 
upper surface of battery protection device 8. When this 
battery protection device 8 is mounted, the negative 
electrode connection lead 33 and positive electrode 



connection lead 30 on the battery protection device 8 
are arranged in an erect condition at the end of bottom 
case 2b. 

[0044] Next as shown in Figure 4, battery 3 is 
accommodated in bottom case 2b such that its lead 
connection side 11b faces battery protection device 8. 
Battery 3 is arranged such that its lead connection side 
11b covers the top of battery protection device 8, its 
position of accommodation being located in position 
between a recess 32 formed in bottom case 2b and a 
position-location projection 34. The positive electrode 
lead 12 coming from lead connection side 11b of this 
battery 3 faces positive electrode connection lead 30, 
and negative electrode lead 13 coming from lead con- 
nection side 11b of this battery 3 faces negative elec- 
trode connection lead 33, respectively. Bonding is 
effected by spot welding between these positive elec- 
trode lead 12 and positive electrode connection lead 30 
and between negative electrode lead 13 and negative 
electrode connection lead 33. 

[0045] Figure 9 shows the connection between pos- 
itive electrode lead 12 and positive electrode connection 
lead 30. Positive electrode lead 12 is formed of alumi- 
num of thickness 80 jim, and is connected by spot weld- 
ing with positive electrode connection lead 30 which is 
formed of nickel. Negative electrode lead 13 is formed 
of copper of thickness 80 Jim, and is likewise connected 
by spot welding with negative electrode connection lead 
33. 

[0046] As shown in Figure 9A, positive electrode 
lead 12 and positive electrode connection lead 30 are 
bonded, then, as shown in Figure 9B, they are bent over 
onto lead connection side 11b of battery 3. Identical 
bending is also effected in respect of the location of 
bonding of negative electrode lead 13 and negative 
electrode connection lead 33. Since lead connection 
side 1 1 b is present between this folded-over portion and 
battery protection device 8. there is no possibility of 
abnormalities being produced by contact of positive 
electrode lead 12 and negative electrode lead 13 with 
battery protection device 8. Also, insulation is more reli- 
ably ensured thanks to the application of over-coating to 
the soldered surface of circuit board 14 after soldering 
of external input/output terminals 6a ~ 6c as described 
above. 

[0047] Thus, since positive electrode lead 12 and 
negative electrode lead 13 exit from the same side of 
battery 3 and battery protection device 8 is arranged at 
the side of this lead connection side 11b, there is no 
possibility of the leads for connection between battery 3 
and battery protection device 8 having to adopt a circu- 
itous route. External input/output terminals 6a ~ 6c and 
battery protection device 8 are fixed in prescribed posi- 
tions of bottom case 2b, so the connection between the 
various structural elements accommodated in pack 
case 2 is made rigid and reliable, making it possible to 
provide a battery pack 1 which has rigidity in addition to 
the small thickness that is required for use with mobile 
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equipment 

[0048] In the above construction, an insulating 
sheet may suitably be arranged between lead connec- 
tion side 1 1b of battery 3 and battery protection device 
8. Since resin layers are formed in a plurality of layers s 
on both faces of the metallic layers (aluminum) in the 
laminated sheet that forms the external casing 11, if 
vibration or shock results in contact with the metallic 
portions of battery protection device 8, there is a risk of 
short-circuiting being produced if the resin layers on the 10 
outside surface are destroyed, allowing touching with 
the metallic layer. Contact between the lead connection 
side 11b and the battery protection device 8 is pre- 
vented if an insulating sheet is arranged as described 
above. Also, if insulating sheets are arranged on both is 
faces of lead connection side 11b, contact between lead 
connection side 11b and the respective bonding loca- 
tions of positive electrode lead 12 and positive electrode 
connection lead 30 and negative electrode lead 13 and N 
negative electrode connection lead 33 can be pre- 20 
vented. 

[0049] After the various constituent elements have 
been accommodated in bottom case 2b by the steps 
described above, top case 2a is bonded to bottom case 
2b by ultrasonic welding, so as to assemble a thin bat- 25 
tery pack 1 as shown in Figure 10. After this assembly, 
an inspection is performed to ascertain whether or not 
battery pack 1 is operating normally, by inserting an 
inspection probe 43 into test terminal windows 29a and 
29b to bring it into contact with test terminals 24a and 30 
24b. If battery pack 1 passes the inspection, its aperture 
portions are closed by sticking a masking sheet onto 
recess 35 where the test terminal windows 29a, 29b 
and bonding window 23 etc. are provided. 
[0050] Figure 1 0A is a bottom plan view of battery 35 
pack 1 seen from the side of bottom case 2b. The face 
of bottom case 2b facing the flat plate face of battery 3 
is formed with small thickness, being formed as a resil- 
iency deformable face 15 that deforms resiliency when 
the thickness of battery 3 changes due to expansion. 40 
Also, a peripheral portion 16 is formed that is formed in 
projecting fashion so as to surround this resiliency 
deformable face 15. Also, since resiliency deformable 
face 15 is formed of small thickness, in order to prevent 
battery 3 being damaged by piercing with sharp objects 45 
etc., a thin sheet of stainless steel (thin metal sheet) 7 is 
stuck onto the area of resiliency deformable face 15 
excluding its peripheral area. At the corners of this thin 
stainless steel sheet 7, there are formed projections 7 
that abut the peripheral portion 16, being constructed so 
such as to achieve positional location when thin stain- 
less steel sheet 7 is stuck onto resiliency deformable 
face 15. 

[0051] If this thin stainless steel sheet 7 is stuck 
onto the entire surface of resiliency deformable face 15 55 
and the thickness of thin stainless steel sheet 7 is made 
the minimum thickness for obtaining sufficient strength 
in regard to piercing, there is no possibility of impeding 



resilient deformation of resiliency deformable face 15, 
since this then deforms tracking the deformation of resil- 
iency deformable face 15 even in the peripheral region 
of resiliency deformable face 15, where the amount of 
deformation is large. 

[0052] Figure 1 1 shows a cross section along the 
direction of the arrows of line A-A of Figure 10A; in this 
construction, resiliency deformable face 15 is formed of 
small thickness of 0.22 mm. and a peripheral portion 16 
of prescribed height is formed at the periphery of this 
resiliency deformable face 15. The projecting height of 
peripheral portion 16 is formed such that a step H is pro- 
duced between the peak of this circumferential portion 
16 and the surface of thin stainless steel sheet 7 that is 
stuck onto resiliency deformable face 15. In the present 
construction, step H is set at 0.4 mm. 
[0053] The thickness of battery 3 is increased by 
expansion of the electrode plates produced by repeated 
charging/discharging and/or change over time. When 
the increase of thickness of battery 3 due to expansion 
exceeds the height of the battery accommodation space 
between top case 2a and bottom case 2b, resilient 
deformation is produced with resiliency deformable face 
15, which is made easily deformable by being formed of 
small thickness, being pushed outwards by the pressure 
produced by the expansion of battery 3. Since the 
expansion of the electrode plates is manifested as a 
change in thickness of battery 3 as a whole, the surface 
of resiliency deformable face 15 contacting battery 3 is 
pushed up evenly, with the resilient deformation occur- 
ring, as shown in Figure 1 1 B, in the peripheral portions 
adjacent peripheral portion 1 6. The thickness of the lith- 
ium polymer secondary battery used as battery 3 is 
3.91 mm, and the data have been obtained that the 
thickness produced by swelling over the entire life 
caused by repeated charging and discharging is 4.31 
mm, representing an expansion of 0.4 mm. Since, as 
described above, a space is formed due to the step H of 
height 0.4 mm surrounded by the peripheral portion 16 
on the resiliency deformable face 1 5, even in the condi- 
tion where the entire life of the battery pack 1 has 
elapsed, the maximum thickness of battery pack 1 does 
not change. Also, thanks to the thin stainless steel plate 
7 that is stuck onto the surface of resiliency deformable 
face 15 with the exception of its periphery, expansion 
takes place uniformly within the peripheral portion 16, 
maintaining a flat-surface condition, due to resilient 
deformation of the periphery, as the average thickness 
of battery 3 changes. Thus the fact that the surface fac- 
ing the battery is formed by a rigid body avoids the pos- 
sibility that expansion of the battery will result in the 
production of an arcuate swelling, giving a feeling of dis- 
conformity regarding the shape of the battery pack or 
adversely affecting equipment in which it is loaded, due 
to the arcuate swelling. 

[0054] As shown in the form of a cross-sectional 
view in Figure 12, a battery pack 1 constructed as 
above is loaded in a mobile telephone 9. Corresponding 
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to the reduction in thickness of battery pack 1, mobile 
telephone 9 itself is also reduced in thickness, thereby 
achieving a mobile telephone 9 of a slim shape that can 
be inserted in a pocket On the opposite face of mobile 
telephone 9 to that where battery pack 1 is loaded (i.e. 
the front face), there are provided push keys 17 and a 
multi-layer circuit board 18 formed with contacts cir- 
cuitry operated by these push keys 17, and a support 
plate 19 that supports this multi-layer circuit board 18; 
between this support plate 19 and battery pack 1, there 
are provided a gap of about 0.05 mm with respect to 
peripheral portion 16 and a gap of about 0.45 mm with 
respect to thin stainless steel sheet 7 which is stuck 
onto resiliently deformable face 15. 
[0055] With this construction, when a strong press- 
ing force is applied from the outer surface of mobile tel- 
ephone 9, peripheral portion 16 performs the action of 
supporting deformation of support plate 19. Also, even 
when the thickness of battery 3 increases due to swell- 
ing of the electrode plates resulting from secular 
changes, resiliently deformable face 15 is resiliently 
deformed in response to the expansion of battery 3 but 
the change of thickness produced by the swelling is 
accommodated in the space formed in the middle sur- 
rounded by peripheral portion 16 as described above 
and so the equipment cannot be affected by such swell- 
ing. 

[0056] Next, a second embodiment of the present 
invention will be described. Figure 13 is a cross sec- 
tional view illustrating the construction of a battery pack 
21 according to a second embodiment As shown in Fig- 
ure 14, this battery pack 21 is of a construction that is 
capable of being loaded by insertion into a battery 
accommodating port 28 that is provided in mobile tele- 
phone 27. Elements whose construction is common 
with that of the first embodiment are given the same ref- 
erence symbols, and further description thereof is omit- 
ted. 

[0057] In battery pack 21 , pack case 20 that accom- 
modates battery 3 formed as a laminated lithium poly- 
mer secondary battery is integrally constructed by 
bonding a top case 20a and a bottom case 20b that are 
correspondingly formed in the same shape by resin 
molding. The two faces of this pack case 20 that are 
opposite the flat plate feces of battery 3 are formed as 
resiliently deformable faces 25a, 25b that are respec- 
tively formed of small thickness, peripheral portions 
26a. 26b being formed in projecting fashion at their 
respective peripheries. Also, thin stainless steel plates 
7. 7 are stuck onto the respective outer surfaces of resil- 
iently deformable faces 25a, 25b, with the exception of 
the peripheral region. 

[0058] When battery 3 of battery pack 21 of this 
construction expands, resiliently deformable faces 25a, 
25b are resiliently deformed, expanding outwards. How- 
ever, since peripheral portions 26a, 26b are present at 
their peripheries, forming spaces in the outwards direc- 
tions of resiliently deformable faces 25a. 25b, the swell- 



ing of resiliently deformable faces 25a, 25b produced by 
expansion of battery 3 cannot exceed the circumferen- 
tial portions 26 which constitute the maximum thickness 
of battery pack 21. Also, since resiliently deformable 

5 faces 25a, 25b are formed overall of small thickness and 
the thickness of laminated battery 3 expands uniformly, 
resiliently deformable faces 25a. 25b are resiliently 
deformed in the circumferential region adjacent respec- 
tive circumferential portions 26a, 26b, with the result 

io that expansion takes place while maintaining the flat 
surface condition. Also because the thin stainless steel 
sheets 7 are stuck on to the resiliently deformable faces 
25a, 25b with the exception of the peripheries of their 
respective surfaces, swelling takes place uniformly, 

is maintaining a flat-face condition, thanks to resilient 
deformation of the peripheries, in a condition with these 
adhering to battery 3 at their inside faces. Conse- 
quently, the height of the aperture of the battery accom- 
modating port 28 of the equipment can be based on the 

20 thickness D of battery pack 21 , which is determined by 
the height between peripheral portions 26a, 26b, so that 
there is no possibility of insertion of battery 3 becoming 
impossible due to expansion. Furthermore, there is no 
possibility of a feeling of disconformity being produced 

25 in the shape of the battery pack caused by arcuate 
swelling on expansion of the battery. 
[0059] In the constructions of the first and second 
embodiments described above, the dimension in the 
thickness direction of the accommodation space of bat- 
so tery 3 within pack cases 2, 20 is basically made of a 
dimension somewhat larger than the thickness of bat- 
tery 3 in order to allow for dimensional error of the thick- ; 
ness of battery 3. However, due to the construction 
permitting resilient deformation of resiliently deformable 

35 15 face 1 5 on one side in the case of pack case 2 or of 
resiliently deformable faces 25a, 25b on both sides in 
the case of pack case 20, as shown in diagrammatically 
in Figure 1 5A, the dimension L in the thickness direction 
of the accommodating space of battery 3 within case 2 

40 or 20 can be formed smaller than the thickness dimen- 
sion M of battery 3. By accommodating a battery 3 
within pack cases 2, 20 formed in this way, as shown in 
Figure 15B, battery 3 is constantly subjected to pres- 
sure in the compression direction from both faces by 

45 resiliently deformable faces 1 5, 25, conferring the bene- 
fit that expansion of the electrode plates is suppressed. 
[0060] On the contrary, the pack case may be 
formed with a thickness dimension such as not to be 
subjected to pressure in the compression direction from 

so resiliently deformable feces 15, 25 in the condition in 
which battery 3 is not expanded. In such case, rf the bat- 
tery 3 has expanded, it would be subjected to pressure 
in the compression direction by a force tending to 
extrude resiliently deformable faces 15. 25, whereby the 

55 benefit of suppressing swelling of the electrode plates 
can be obtained. 

[0061 ] Also, if the thickness of the peripheral region, 
where the amount of deformation is largest, is made 
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smaller than the thickness in other locations, resilient 
detonation, caused by expansion of battery 3, of the 
deformable faces 15, 25a. 25b at the peripheral region 
becomes easier, and the ability to follow the expansion 
of battery 3 can thereby be increased. Coritrariwise, if 5 
the thickness of the peripheral region is formed greater 
than the thickness of the other locations, while detona- 
tion becomes more difficult the pressurizing force on a 
battery 3 opposing the swelling of battery 3 is 
increased, thereby applying pressure which suppresses 70 
expansion of the electrodes of battery 3, and so ena- 
bling expansion of battery 3 to be suppressed. 
[0062] Next, a third embodiment will be described. 
Figure 16 is an exploded view of the construction of a 
battery pack 101 according to a third embodiment; ele- 15 
merits which are common with the construction of the 
first embodiment are given the same reference sym- 
bols, and further description thereof is omitted. 
[0063] As shown in Figure 16, battery 3 is accom- 
modated in a battery accommodating space 72 that is 20 
left within bottom case 102b after installing battery pro- 
tection device 108 by mounting respective external 
input/output terminals 106a, 106b, 106c on terminal 
mounting recesses 119a. 119b, 119c formed in bottom 
case 102b. 

[0064] As shown in Figure 17, at the periphery of 
the aforesaid battery accommodating space 72, there 
are formed side wall faces 73a, 73b that abut the side 
faces of battery 3, a bottom wall face 74 that abuts the 
bottom face of battery 3, and upper wall faces 75a, 75b 
that respectively abut both ends of battery 3 lead con- 
nection side 1 1b. As shown in Figure 18. when battery 3 
is accommodated in the battery accommodating space 
72 enclosed by the aforesaid side wall faces 73a, 73b, 
bottom wall face 74, and upper wall faces 75a. 75b, at 
the same time as battery 3 is located in the prescribed 
position, bottom case 102b is closed by top case 102a, 
whereupon battery 3 is accommodated within pack 
case 102 in a condition in which it cannot move from the 
prescribed position. 

[0065] After battery protection device 108 and bat- 
tery 3 are accommodated in bottom case 102b as 
described above, assembly with battery pack 101 which 
is reduced in thickness as shown in Figure 1 9 is effected 
by ultrasonic welding of top case 102a on to bottom 
case 102b. Figure 19B is a bottom plan view of battery 
pack 101 seen from the side of bottom case 102b. The 
face adjacent the flat face of battery 3 is formed of small 
thickness, being formed in a resiliency deformable face 
115 that deforms resiliency when the thickness of bat- 
tery 3 changes due to expansion. Also, a peripheral por- 
tion 116 is formed that is formed projecting so as to 
surround this resiliency deformable face 115. Further- 
more, since resiliency deformable face 1 15 is formed of 
small thickness, it has stuck onto ft a thin stainless steel 
sheet 7 in the area of resiliency deformable face 115 
excluding its peripheral portion, in order to prevent bat- 
tery 3 being damaged by being pierced by sharp objects 



etc. At the corners of this thin stainless steel sheet 7, 
there are formed projections 7a that abut the peripheral 
portion 1 16, thereby achieving positional location when 
thin stainless steel sheet 7 is stuck onto resiliency 
deformable face 115. The action of this construction is 
the same as in the case of the preceding embodiments, 
so detailed description thereof is omitted. 
[0066] As shown in this construction (the same 
applies to the constructions of the other embodiments), 
when a battery 3 is accommodated such as to adhere in 
the thickness direction within pack case 102, when top 
case 102a is overlaid on bottom case 1 02b in which bat- 
tery 3 is arranged, battery 3 exerts a force tending to 
push top case 102a upwards. As shown in Figure 20 
and Figure 21 , the fitting depth at the fitting location at 
the periphery where ultrasonic welding is effected 
between bottom case 102b and top case 102a is shal- 
low, so there is a risk of mis-positioning of the mutual fit- 
ting position of top case 102a and bottom case 102b 
before they are set in the ultrasonic welder. Therefore a 
fitting-in construction is provided whereby top case 
102a fits bottom case 102b before the ultrasonic weld- 
ing, in order to prevent mis-positioning of top case 1 02a 
from the prescribed position before it can be subjected 
to this ultrasonic welding. 

[0067] As shown in Figure 16 and Figure 17, upper 
fitting-in recesses 61a, 61b and lower fitting-in recesses 
62a, 62b are formed at both the upper and lower edges 
of bottom case 102b, so that when top case 102a is 
made to overlap this bottom case 102b, upper fitting-in 
projections 63a, 63b and lower fitting -in projections 64a, 
64b formed on top case 102a respectively fit into the 
aforementioned upper fitting-in recesses 61a, 61b and 
lower fitting-in recesses 62a, 62b, so that top case 1 02a 
is fitted into and connected with the bottom case 102b. 
[0068] Figure 21 shows a cross sectional view 
along the direction of the arrows on the line Y-Y in Fig- 
ure 19B, and shows the fitted-in condition of the afore- 
said upper fitting-in recess 61a and upper fitting-in 
projection 63a, as well as the fitted-in condition of the 
aforesaid lower fitting-in recess 61b and lower fitting-in 
projection 63b. By means of this fitting-in construction, a 
fitted-in condition of top case 102a in a prescribed posi- 
tion of bottom case 102b is obtained prior to the ultra- 
sonic welding. In this condition, ultrasonic bonding at 
welding locations 66 at the periphery can be achieved 
by applying ultrasonic waves between top case 102a 
and bottom case 102b. 

[0069] As shown in Figure 20, the welding location 
66 where bottom case 102b and top case 102a are 
brought into contact in the thickness direction of pack 
case 102 is arranged close to the outside of side wall 
faces 73a, 73b formed on bottom case 102b. These 
welding locations 66 are formed so as to encircle the 
periphery of pack case 102, being arranged in line as 
shown in Figure 17 and Figure 18. When top case 102a 
is overlaid on bottom case 1 02b by fitting together of the 
aforesaid upper fitting-in recesses 61a, 61b and lower 
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frtting-in recesses 62a, 62b, top case 102a contacts the 
welding locations 66 on bottom case 102b. By damping 
the top case 1 02a and bottom case 1 02b which are thus 
overlaid between a receiving jig and the horn of the 
uftrasonic welder from the contact direction, top case 
102a and bottom case 102b adhere at the aforesaid 
welding locations 66. By applying ultrasonic vibration 
from the horn, fusion takes place at the adhering weld- 
ing locations 66, thus bonding the top case 102a and 
bottom case 102b, to produce a unified pack case 102. 
In this way. the deformation strength of the side wall 
faces 73a, 73b is strengthened by the bonding of top 
case 102a immediately on the outer side thereof, and 
the strength in respect of deforming pressure resulting 
from impacts etc. is improved, enabling the battery 3 
which is accommodated to be protected and damage 
thereto due to impacts to be prevented. Also, as shown 
in Figure 21. the deformation strength of upper wall 
faces 75a. 75b and lower wall face 74 is increased by 
the upper frtting-in projections 63a, 63b and lower fit- 
ting-in projections 64a, 64b that respectively fit into 
upper frtting-in recesses 61a, 61b and lower frtting-in 
recesses 62a, 62b that are formed to the rear of these. 
[0070] Also, as shown in Figure 20 and Figure 21 , 
since welding locations 66 are set on the inside from the 
outer exposed face of pack case 102, the fused parts 
are not exposed to the outside and so do not impair the 
appearance of battery pack 101. The locations where 
top case 102a and bottom case 102b adhere in the fac- 
ing direction are solely constituted by welding locations 
66. Since slight gaps are formed in the other locations, 
there is no possibility of fusion by ultrasonic vibration 
taking place there, so fused portions cannot be exposed 
to the outside. 

[0071] As described above, battery 3 is accommo- 
dated in pack case 102 with its flat plate faces in close 
contact with top case 102a and bottom case 102b. Both 
its side faces where sealed sides 11a are folded over 
onto the upper flat surface are accommodated on the 
side wall faces 73a. 73b formed on bottom case 102b, 
while its bottom surface is accommodated within pack 
case 102 on bottom wall face 74 in a contacting condi- 
tion or separated by a slight gap. As shown in Figure 22, 
lead connection side 1 1b is located in position on nega- 
tive electrode connection lead 133 that is supported in 
position-locating fashion on upper wall face 75a. As 
shown in Figure 17, lead connection side 11b of the 
sealed side 11a that is folded over onto positive elec- 
trode connecting lead 130 supported in position-locat- 
ing fashion on upper wall face 75b is accommodated at 
the side of positive electrode lead 1 12, while lead con- 
nection side 1 1b of sealed side 1 1a on upper wall face 
75a is accommodated at the side of negative electrode 
lead 113, within pack case 102, in a contacting condi- 
tion or separated by a slight gap. Since the external cas- 
ing 1 1 of battery 3 is formed by laminated sheets, there 
are larger errors in external dimensions than in the case 
of a metal case and the dimensions of the battery 



accommodating space 72 are set such that this con- 
tacts the wall faces in a condition with an error on the 
plus side of battery 3, so, in a condition where there is 
an error on the minus side, a slight gap is produced 

5 between the wall surfaces. 

[0072] Thanks to such a construction of battery 
pack 101 in which battery 3 is accommodated within 
pack case 1 02, movement of battery 3 within pack case 
102 on subjection to impact produced by dropping does 

10 not readily occur, so the occurrence of problems such 
as disconnection of leads or short-circuiting between 
the positive electrode plates and negative electrode 
plates incorporated in soft external casing 11 due to 
movement of battery 3 produced by the impact is pre- 

is vented. That is. in a construction in which battery pack 
101 is reduced in thickness and weight by a battery 3 
using an external casing 1 1 formed of laminated sheet, 
counter-measures against impact can be achieved by 
the fact that the flat sheet faces at the top and bottom 

20 thereof have little liability to move, because of the fric- 
tional resistance produced by close contact at the pla- 
nar parts of top case 102a and bottom case 102b, and 
further by the fact that the peripheral side faces have 
even less liability to move since they are abutted by or 

25 are surrounded with a slight gap by the respective wall 
faces. Also, the wall faces of bottom case 102b sur- 
rounding the side faces of battery 3 are made rigid since 
they are bonded nearly at their outsides by top case 
102a, thereby preventing deformation of the wall faces 

30 due to impact from reaching battery 3. 

[0073] Next the construction of a fourth embodi- 
ment will be described. Figure 23 shows an exploded 
view of the overall construction of a battery pack 201 
according to a fourth embodiment; this provides a con- 
as struction that prevents adverse effects when swelling is 
produced in the battery due to expansion of the elec- 
trode plates and/or generation of gas. 
[0074] As shown in cross-section in Figure 24, the 
battery 203 that is employed in this embodiment is con- 

40 stituted by accommodating, in a flexible external casing 
21 1 made of laminated sheet, electricity generating ele- 
ments 21 0 obtained by laminating in a plurality of layers, 
with intervening separators made of polymer electrolyte 
sheet positive electrode plates and negative electrode 

45 plates formed in sheet fashion. Electricity-generating 
elements 210 could be constituted by coiling positive 
and negative electrode plates and forming these by 
compression into aflat plate shape. 
[0075] This external casing 211 is formed in a 

so sealed construction using a laminated sheet wherein a 
plurality of resin layers are formed on both sides of an 
aluminum layer. As shown in Figure 25, in laminated 
sheet 220 that forms external casing 21 1 , on one side of 
a bisecting central folding line T, there is formed an elec- 

55 trode plate-accommodating recess 233 of rectangular 
shape somewhat larger than the external dimensions of 
electricity-generating elements 210 and having a depth 
practically the same as the thickness of electricity-gen- 
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erating elements 210. Electricity-generating elements 
210 are accommodated in this electrode plate-accom- 
modating recess 233. and the laminated sheet is folded 
in two at the central folding line T Positive electrode 
lead to 212 is led out from the positive electrode plates 
of electricity-generating elements 210, while negative 
electrode lead 213 is led out from its negative electrode 
plates. Electrolyte is poured in and the aforesaid elec- 
trode plate accommodating recess 233 is sealed by 
sealing three locations P1, P2 and P3 at the peripheral 
sides by heat bonding, thereby forming battery 203 as 
shown in Figure 26A. Reduction of the width dimension 
of battery 203 and improved sealing may be achieved 
by bending the sealed sides P2, P3 on both sides 
inwards as shown in Figure 26B. 
[0076] As shown in Figure 27, battery 203 con- 
structed as above is accommodated together with a bat- 
tery protection device 204 in bottom case 202b. At 
locations on bottom case 202b facing the side faces of 
battery 203 that is formed in a flat rectangular plate 
shape, there are formed position-restricting parts 214a, 
214b, 214c, 214d, 214e and 2 14f (indicated by shading) 
for restricting the position of accommodation of battery 
203, surrounding battery 203 at its four corners, respec- 
tively. Thus, the position of accommodation of battery 
203 in bottom case 202b is positionally located, thereby 
restricting its movement from the position of accommo- 
dation. Also, in locations excluding the aforesaid posi- 
tion-restricting parts 214a, 214b, 214c, and 21 4d at 
locations of bottom case 202b facing the left and right 
side faces shown in the drawing of battery 203, there 
are formed space-forming parts 215a, 215b forming a 
prescribed separation with the left and right side faces 
of battery 203, and, in locations excluding the aforesaid 
position-restricting parts 21 4e and 2141 facing the bot- 
tom side face shown in the drawing, there is formed a 
space-forming part 215c forming a prescribed separa- 
tion with the underside face of battery 203. 
[0077] In the condition in which top case 202a is 
bonded with bottom case 202b accommodating battery 
203 and battery protection device 204 illustrated in Fig- 
ure 27, the cross-section seen along the arrows of line 
C-C, which is the position of formation of the aforesaid 
position-restricting parts 214c and 214d, is shown in 
Figure 28A, while the cross-section seen along the 
arrows of line B-B, which is the position of formation of 
the aforesaid position-restricting parts 215a and 215b, 
is shown in Figure 28B. As shown in Figure 28A, at the 
position where the position-restricting parts 214c and 
21 4d are formed, the position of accommodation of bat- 
tery 203 in the width direction is restricted by the prox- 
imity of the side faces of battery 203 (folded portions at 
sealed sides P2, P3). In contrast, as shown in Figure 
28B, at the position of space-forming parts 215a and 
215b where the position-restricting parts 214a, 214b, 
214c. and 21 4d are not formed, spaces are formed with 
respect to the side faces of battery 203. 
[0078] Also, in the condition in which top case 202a 



is bonded to bottom case 202b accommodating battery 
203 and battery protection device 204, the cross-sec- 
tion indicated by the arrows of line G-G which is the 
position of formation of the aforesaid position-restricting 

5 parts 214b, 21 4f is shown in Figure 29A, while the 
cross-section indicated by the arrows of line F-F which 
is the position of formation of the aforesaid position- 
restricting part 215c is shown in Figure 29B. As shown 
in Figure 29 A, at the position where the posrtion- 

10 restricting parts 214b and 214f are formed, the position 
of accommodation of battery 203 in the width direction 
is restricted by the proximity of the side faces of battery 
203. In contrast as shown in Figure 29B, at the position 
of space-forming part 215c. a space is formed with 

is respect to the side faces of battery 203. 

[0079] Apart from the formation of position-restrict- 
ing parts 214a ~ 21 4f and space-forming parts 215a - 
21 5c with respect to the side faces of this battery 203, in 
respect of the planar faces of battery 203, there is 

20 formed an abutment part (position-restricting location 
216) that applies tensioning force to battery 203 by 
abutting battery 203, and a gap part (space-forming 
location) 217 that forms a space with respect to battery 
203. Specifically, as shown in Figure 28, an abutment 

25 part 216 which is of increased thickness so as to abut 
the planar face of battery 203 is formed at the center of 
top case 202a, while gap part 217 is formed of the 
reduced thickness so as to provide a gap G between it 
and battery 203 on both sides thereof. 

30 [0080] With a battery 203 of this construction, in a 
construction in which a group of laminated electrode 
' plates 210 constituted by laminating a plurality of elec- 
trode plates is accommodated within a soft external 
casing 21 1 , positional offset tends to occur between the 

35 laminated electrode plates when impact or vibration is 
applied, owing to the weak restraining force of lami- 
nated electrode plate group 210 of external casing 211. 
However, since the aforementioned position-restricting 
parts 214a, 214b surround the left and right corners on 

40 the lead exit side of a battery 203 and position-restrict- 
ing parts 214c, 214d, 214e and 214f surround the left 
and right corners at the rear end of battery 203, move- 
ment of the electrode plates is restrained. Although the 
movement of the electrode plates risks causing prob- 

45 lems such as internal short-circuiting or lead disconnec- 
tion due to positional offset between the electrode 
plates, or damage to the laminated sheet of external 
casing 211 caused by movement of the electrode 
plates, resulting in the formation of local batteries due to 

so contact of the electrode plates with the aluminum layer 
constituting the internal layer, thanks to the positional 
restraint provided by position-restricting parts 214c, 
214d, 21 4e and 214f, these problems can be prevented. 
Also, since tensioning force in the direction of lamination 

55 of the electrode plates is supplied by the abutment part 
216 that is formed on top case 202a, the frictional force 
between the laminated electrode plates is increased, 
making positional offset of the electrode plates even 
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more unlikely to occur. The tensioning force produced 
by abutment part 216 also has the benefit of restricting 
expansion of laminated electrode plate group 210 
caused by repeated charging/discharging or secular 
changes. 

[0081 ] Generation of gas may occur if a secondary 
battery is left in an over-charged or fully charged condi- 
tion. When external casing 21 1 is constituted of a lami- 
nated sheet, as in the case of battery 203, since the 
external casing is of soft material, generation of gas 
immediately causes swelling of external casing 211. 
and this swelling of external casing 211 produces 
changes in the external shape of battery pack 201. In 
order to deal with the generation of gas produced by 
such misuse of the battery, the aforesaid space-forming 
parts 21 5a - 215c and gap part 21 7 are provided, so as 
to allow the swelling of external casing 21 1 produced by 
the generation of gas to escape into the space within 
pack case 202. Since external casing 21 1 is of soft 
material, the swelling can escape into portions where 
there are spaces, other than the portions of battery 203 
that are abutted by position-restraining parts 215a ~ 
21 5c or abutment part 216, thereby preventing deforma- 
tion of battery pack 201, even if there should be some 
generation of gas. 

[0082] Figure 30 shows a cross section of the posi- 
tion of formation of space-forming part 215b. As shown 
in Figure 30A, in the normal condition, in which there is 
no generation of gas, spaces are formed between the 
side face of battery 203 and space-forming part 215b 
and between the flat plate face of battery 203 and gap 
part 217. If gas is generated within external casing 21 1 
due to abnormal use of battery 203 as described above, 
as shown in Figure 30B, external casing 21 1 made of 
soft material expands, but this expansion can be 
accommodated in the space formed by space forming 
part 215b and gap part 217. Since external casing 21 1 
is of soft material, the expansion can escape into the 
portions where there are spaces i.e. other than those 
which are abutted by position-restraining parts 214a ~ 
2l4f or abutment part 216 on external casing 211, so 
that deformation of battery pack 201 can be prevented 
even if generation of gas should occur. 
[0083] Just as in the case of the constructions of the 
embodiments described above, in battery pack 201 in 
this construction, the face of pack case 202 that is oppo- 
site the flat plate face of battery 203 is formed of small 
thickness, so that it forms a resiliency deformable face 
that performs resilient deformation when either the 
thickness of laminated electrode plate group 210 of bat- 
tery 203 changes due to expansion, or expansion of 
external casing 21 1 occurs due to generation of gas as 
described above. Also, a peripheral part is formed that 
is formed in projecting fashion so as to surround this 
resiliency deformable lace. 

[0084] In the constructions of the embodiments 
described above, the form of battery 3 illustrated in the 
first embodiment or the form of battery 203 illustrated in 



the fourth embodiment may be suitably selected for use. 
Also, although the case was described in which, for the 
construction of batteries 3, 203, laminated electrode 
groups were employed obtained by laminating a plural- 

s rty of positive and negative electrode plates, a construc- 
tion could likewise be employed using coiled electrode 
plates compressed into a flat plate form after coiling of 
the positive and negative electrode plates. 
[0085] Also, although examples of the construction 

io of battery packs 1, 21, 101, 201 were described in 
which these were applied to battery power sources for 
portable telephones, the same construction could be 
applied also in the case of mobile computers or elec- 
tronic notebooks or transceivers etc 

is 

INDUSTRIAL APPLICABILITY 

[0086] As described above, with the present inven- 
tion, since the face of the pack case opposite the flat 
20 plate face of the battery is formed as a resilientiy 
deformable face and a peripheral portion is formed that 
projects at the periphery thereof, expansion of the elec- 
trode plates is absorbed by expansion of the resilientiy 
deformable face that is surrounded by the peripheral 
25 portion, so the maximum dimensions of the battery pack 
are unchanged and there is no effect on the equipment. 
[0087] Also, since wall faces that surround the flat 
plate face and side faces of the battery are formed in the 
battery accommodating space of the pack case, dam- 
so age to the battery caused by movement of the battery 
on subjection to vibration or impact can be prevented. 
[0088] Furthermore, thanks to the formation of posi- 
tion restraining parts that abut the battery and space 
forming parts that provide a space between themselves 
35 and the battery within the pack case, damage caused 
by movement of the battery when subjected to vibration 
or impact is prevented by the battery being located in 
position and held in a prescribed position by the position 
restraining parts, and also deformation of the battery 
40 pack can be prevented from occurring, since expansion 
of the external casing when gas is generated in the bat- 
tery can be relieved by the space-forming parts. The 
present invention is therefore advantageous in achiev- 
ing reduction in size, weight, and thickness, and 
45 enhancement of safety, in a battery pack wherein a sec- 
ondary battery is accommodated in an external casing 
of soft material. 
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Claims 

1. A battery pack comprising: 

a secondary battery (3) constituted by accom- 
modating electricity generating elements (10) 
within an external casing (11) formed of soft 
material and formed in a flat plate shape; and a 
pack case (2) for encasing therein said second- 
ary battery; wherein: 
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a face on one side of said pack case (2), facing 
a flat plate face of said secondary battery (3) is 
formed as a resiliency deformable face (15) 
that deforms resiliency corresponding to 
changes in thickness of the secondary battery 
(3), while the face on the other side is formed 
as a rigid face composed of a rigid element. 

The battery pack according to claim 1 wherein the 
secondary battery (3) accommodates a group of 
electrode plates constituted by laminating a plural- 
ity of positive and negative electrode plates formed 
in the form of sheets within the external casing (1 1 ). 



(3) is formed by a resilierttly deformable face 
(15) that deforms resiliency corresponding to 
changes of thickness of secondary battery (3), 
a peripheral part (16) being formed that 
projects to a prescribed height from resiliency 
deformable face (15) at the periphery or on 
both sides of this resiliency deformable face 
(15). 



10 6. A battery pack comprising: 



3. A battery pack comprising: 

a secondary battery (3) constituted by accom- 
modating electricity generating elements (10) 
within an external casing (11) formed of soft 
material and formed in a flat plate shape; and a 
pack case (2) for encasing therein said second- 
ary battery; wherein: 

both faces of said pack case (20) facing flat 
plate faces of said secondary battery (3) are 
formed as resiliency deformable faces (25a, 
25b) that deform resiliency corresponding to 
changes of thickness of the secondary battery 
(3). and their peripheral portion is supported by 
a rigid element surrounding the side faces of 
the secondary battery (3). 

4. A battery pack comprising: 

a secondary battery (3) constituted by accom- 
modating electricity generating elements (10) 
within an external casing (11) formed of soft 
material and formed in a flat plate shape; and a 
pack case (2) for encasing therein said second- 
ary battery; wherein: 

the internal dimension in the thickness direc- 
tion of said pack case is formed smaller than 
the thickness of secondary battery (3), and 
both faces or one face facing a planar face of 
said secondary battery (3) are formed as resil- 
iency deformable faces (15) that deform resil- 
iency corresponding to changes of thickness of 
the secondary battery (3). 

5. A battery pack comprising: 

a secondary battery (3) constituted by accom- 
modating electricity generaCng elements (10) 
within an external casing (11) formed of soft 
material and formed in a flat plate shape; and a 
pack case (2) for encasing therein said second- 
ary battery; wherein: 

one face or both faces of this pack case (2) fac- 
ing a flat plate face of said secondary battery 



a secondary battery (3); 

a battery protection device comprising a circuit 

board (14) formed with at least a protective cir- 

15 cuit to protect secondary battery (3) ; 

a pack case (2) formed in a flat shape for 
accommodating said secondary battery and 
the battery protection device; 
a positive electrode lead (12) and a negative 

20 electrode lead (13) leading from said second- 

ary battery (3); and 

external input/output terminals (6a, 6b, 6c) are 
provided on the pack case (2), said positive 
electrode lead and the negative electrode lead 
25 being connected via said battery protecting 

device (8) to said external input/output termi- 
nals; wherein: 

electricity generating elements (1 0) of said sec- 
ondary battery (3) are accommodated within 

30 an external casing (11) which is sealed by 

welding the peripheral parts of a pair of lami- 
nated sheets, the positive electrode lead (12) 
and the negative electrode lead (13) being led 
from one weld-sealed side, said battery protec- 

35 Con device (8) being arranged on the side of 

this secondary battery (3) where said positive 
electrode lead (12) and negative electrode lead 
(13) are led out. 

40 7. The battery pack according to claim 6 wherein the 
planar direction of circuit board (14) is arranged 
parallel with the direction of the flat plate face of 
secondary battery (3), and in a position overlapped 
with at least part of the weld-sealed portion of exter- 

45 nal casing (11). 

8. The battery pack according to claim 6 wherein bat- 
tery protection device (8) is arranged offset to one 
side in the thickness direction within pack case (2); 

so the positive electrode lead (12) being connected 
with a positive electrode connection member (30) 
connected to circuit board (14) and negative elec- 
trode connection member (33) and negative elec- 
trode lead (13) being connected at a position offset 

55 in the other direction of the thickness direction 
within pack case (2), a weld-sealed portion of sec- 
ondary battery (3) being arranged between this 
lead connection position and battery protection 
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device (8). 

9. The battery pack of Claim 6 wherein an insulating 
member is arranged between at least the weld- 
sealed portion of external casing (11) and battery 
protection device (8). 

10. The battery pack of Claim 6 wherein battery protec- 
tion device (8) comprises a PTC element (5), this 
PTC element (5) being formed in plate shape, the 
direction of its planar face being parallel with the flat 
plate direction of secondary battery (3) and being 
arranged in a position overlapped with at least part 
of the weld-sealed portion of external casing (1 1). 

11. A battery pack comprising: 

a secondary battery (3) constituted by accom- 
modating electricity generating elements (10) 
within an external casing (11) formed of soft 
material and formed in a flat plate shape; and a 
pack case (2) for encasing therein said second- 
ary battery; wherein: 

said pack case (102) comprises a planar por- 
tion facing both flat plate faces of said second- 
ary battery (3) and a plurality of wall face parts 
facing the side faces of this battery, said planar 
part and wall face parts being constituted so as 
to restrict the position of accommodation of 
secondary battery (3) in the pack case (102). 

12. A battery pack wherein a secondary battery (3) is 
accommodated in a pack case (102) divided into a 
top case (102a) and bottom case (102b) in the 
thickness direction of secondary battery (3) formed 
in flat plate shape, a battery accommodating space 
(72) of internal dimension corresponding to the 
thickness of secondary battery (3) being formed 
when the two cases are mated by bringing into 
abutment bonding parts (66) respectively formed 
on both cases, the battery pack being thereby inte- 
grated by bonding the two cases by said bonding 
parts (66), characterized in that fitting-in parts are 
formed that effect mutual fitting-in between both 
cases such as to maintain a posrtionally located 
condition by abutment between said bonding parts 
(66) when the two cases are mated with said pack 
case (102) accommodating secondary battery (3). 
secondary battery (3) formed in flat plate shape 
being accommodated in this pack case (102) by 
accommodating electricity generating elements 
(10) within a soft external casing (11). 

1 3. The battery pack according to claim 1 2 wherein wall 
faces are formed surrounding the side faces of sec- 
ondary battery (3) at the periphery of battery 
accommodating space (72), bonding parts (66) 
being formed near to the outside of these wall 



faces. 

14. A battery pack comprising: 

5 a secondary battery (3) constituted by accom- 

modating electricity generating elements (10) 
within an external casing (11) formed of soft 
material and formed in a flat plate shape; and a 
pack case (202) for encasing therein said sec- 

10 ondary battery; wherein: 

within said pack case (202), there are formed a 
position restricting location that restricts the 
accommodation position of said secondary 
battery (203) and a space-forming location that 

15 provides a space between itself and secondary 

battery (203). 

15. The battery pack according to claim 14 wherein 
electricity-generating elements (210) are consti- 

20 tuted by accommodating within an external casing 
(21 1) a group of laminated electrode plates consist- 
ing of a plurality of laminated positive and negative 
electrode plates. 

25 16. The battery pack according to claim 14 wherein a 
space forming location and position-restricting loca- 
tion for the secondary battery (203) are suitably 
formed on the inside face of pack case (202) facing 
a flat plate face of secondary battery (203). 

30 

17. The battery pack according to claim 14 wherein 
position-restricting locations are formed so as to 
surround at least the four corners of secondary bat- 
tery (203) on the inside face of pack case (202), fac- 
35 ing the side faces of secondary battery (203). 
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Fig. 2 A 
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Fig. 3 
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Fig. 14 
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Fig. 16 
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Fig. 17 
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Fig. 18 
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Fig. 1 9 A 

106c 106b 106a 

\t)2b H I U JUl 7^ 



Fig. 1 9 B 
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Fig. 27 
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Fig. 30 A 



216 210 2<B 20 ? a 217 




Fig. 3 0 B 




7 218 219 



43 



EP1033 766A1 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP99/04994 



A. CLASSIFICATION OF SUBJECT MATTER 
H01M2/10 



Patent Classification (IPC) or to both 



IPC 



B. FIELDS SEARCHED 



searched (classification 
H01M2/10 



Jitsuyo Shinan Toroku Kbho 1996-1999 Kokai Jitsuyo Shinan Koho 1971-1999 
Jitauyo Shinan Kbho 1926*1996 Toroku Jitsuyo Shinan Koho 1994-1999 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
ECLA Retrieval System, H01M 2/10C2D 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



where appropriate, of the relevant p assa ges 



Relevant to claim No. 



JP, 8-504053, A (Motorola Inc.), 
30 April, 1996 (30.04.96), 

Claims; the second line from the bottom of page 6 

to page 12, line 3; drawings 

6 WO, 9508848, Al & GB, 2288057, Al 

6 DE, 148202, C 



1-17 



JP, 7-130342, A (Sanyo Electric Co., Ltd.), 
18 May, 1995 (18.05.95), 

Claims; column 3, line 18 to column 5, line 3; 
(Family: none) 



drawings 



US, 5587250, A (Motrola, Inc.), 

24 December, 1996 (24.12.96), 

Claims; column 3, lines 11 to 52; column 4, 

to column 5, line 14; drawings 

6 MO, 9712415, Al & EP, 858679, Al 

OS, 5298347, A (Motrola, Inc.), 
29 March, 1994 (29.03.94), 
Claims; drawings 

& WO, 9407273, Al & EP, 664053, Al 



line 66 



1-17 



1-17 



11-17 



£>3 Farther documents are lilted in the c 



l of Box C Q See patent family annex. 



"A" docucftcai deftansj the general slats of the art which is net 

eonaaaBted to be of particular fctevencs 
"*bT * —Ai»w document **** r* 1 **^ ******* or ***** mte nwtweal *r***^g 

date 

V docoaacm which may throw dodbt* op priority cfaora(i) or which a 
cited to citshtiaH the pe b l Kih o n date of another ci t atio n cr other 
special reason (as apeoficd) 

*0T docoracntreterrintto wcnddhclosare. 



"T later rionimrnt poWiihod after the rnterrataoaal filins date or 
priority date and not in conflict wim the application bttfehed to 
Tying the- ieveoft oa 
imed invention cannot be 



d novel or c 



to involve so inventive 



"Y™ doc umen t of particular re le v ance ; the claimed nw ei i l i on cann o t 
considered to involve an inventive step when ihcdocmnemU 



cVicuoasnt pohhahed prior to the 
than the pnonty date ci Mined 



filing date but later 



a being obvious to a person skilled in the art 
r of the same patent family 



Date of the actual coaspkoon of the international search 
03 December, 1999 (03.12.99) 



Date of mailing of the international search report 
21 December, 1999 (21.12.99) 



Name ind mailing address of the ISA/ 
Japanese Patent Office 

Facsimile No. 



Authorized officer 
Telephone No. 



Form PCT/IS A/210 (second sheet) (July 1992) 



44 



.4 

EP 1 033 766 A1 



INTERNATIONAL SEARCH REPORT 



a No. 

PCT/JP99/04994 



C (CamtmtatTnn). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Gution of document, with indication, where appropriate; of die relevant passages 



Relevant to claim No. 



PY 



JP, 7-50157, A (Matsushita Electric Ind. Co., Ltd.), 
21 February, 1995 (21.02.95), 

Claims; column 2, line 21 to column 3, line 4; drawings 
(Family: none) 

JP, 6-302306, A (Fuji Electric Co., Ltd.), 
28 October, 1994 (28.10.94), 
Claims; column 3, lines 5 to 39; drawings 
(Family: none) 

JP, 6-275248. A (TDK Corporation) , 
30 September, 1994 (30.09.94), 
Claims; drawings 
(Family: none) 

JP, 11-111250, A (Japan Storage Battery Co., Ltd.), 
23 April, 1999 (23.04.99), 

Claims; page 2, column 2, lines 19 to 28; page 3, column 
3, lines 9 to 42; especially, lines 18-22,39-42; drawings 
(Family: none) 



6-10 



6-10 



1-17 



1-17 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



45 



